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Abstract —  Alfalfa  (Medicago  sativa  L)  is  a  well-known 
and  most  important  forage  crop  throughout  the  world¬ 
wide,  its  yield  and  quality  can  be  enhanced  by  well- 
managed  irrigation  and  improved  varieties.  These  two 
factors  have  significant  changeable  role  among  quantity 
and  quality  of  the  alfalfa  crop.  During  the  winter  season 
of  2016-17,  an  investigation  was  performed  at  the 
University  of  Agriculture,  Faisalabad  to  evaluate  the 
effect  of  irrigation  intervals  on  forage  production  and 
quality  of  different  alfalfa  varieties  under  semi -arid 
conditions,  three  irrigation  intervals  (10,  20  and  30  days 
after  sowing)  on  three  varieties  of  alfalfa  (Supersonic, 
Sultana  and  Lucerne  2002 )  were  used  to  study  its  effect 
on  agronomic  parameters  (plant  density,  plant  height, 
fresh  arid  dry  weights  per  plant,  leaf  area,  fresh  forage 
and  dry  matter  yields  per  hectare )  and  quality  parameters 
(crude  protein,  crude  fiber  and  total  ash  content).  The 
research  was  arranged  in  a  randomized  complete  block 
design  (RCBD)  with  split  plot  arrangement  and  having  3 
replications.  Data  of  the  Crop  growth,  yield  and  the 
quality  related  traits  was  recorded  by  applying  standard 
procedure.  For  statistical  analysis  of  the  recorded  data, 
Fisher’s  ANOVA  technique  was  used  and  the  Treatments 
mean  values  were  compared  at  5%  probability  level  using 
the  least  significant  difference  (LSD)  test.  Result  of  the 
field  experiment  revealed  that  the  maximum  green  forage 
yield  of  26.80  t  lia'1  and  protein  percentage  21.05  was 
obtained  when  crop  was  irrigated  20  days  inten’al  and 
variety  Lucerne  2002  was  used.  Therefore,  irrigation  with 
20  days  inten’al  and  using  Lucerne  2002  variety  proved 
to  be  best  under  agroecological  conditions  of  Faisalabad. 
Keywords —  Alfalfa  varieties,  Forage  production, 
Forage  quality  Irrigation,  Irrigation  Intervals. 

I.  INTRODUCTION 

The  main  source  of  feeding  for  livestock  in  Pakistan  is 
fodder,  and  it  is  the  cheapest  form  for  the  nourishment  of 
livestock.  The  scarcity  of  fodder  is  the  most  essential 
factor  which  is  accountable  for  the  low  productivity  of 


animals  around  the  Pakistan.  In  all  Pakistan,  the  average 
yield  of  fodders  is  about  21.9  t  ha'1  (Agric.  Statistics,  of 
Pakistan,  2014-15),  which  is  not  as  much  as  the  actual 
potential.  Traditional  cultivation  methods,  the  lack  of 
gorgeous  cultivars,  low  levels  of  product  and  malnutrition 
are  the  key  factors  for  the  low  amount  of  fodder 
production  in  Pakistan.  Various  types  of  livestock  are 
exist  in  Pakistan.  The  Population  of  Livestock  consist  of 
191.3  Million  heads  in  Pakistan  (Economic  Survey,  2016- 
17)  which  including  Cows,  Goat,  Cattle,  Sheep,  Camels, 
Asses,  Horses  and  Mules.  It  has  a  significant  role  in 
supplying  food  security  via  providing  of  meat,  milk,  and 
self-employment  for  both  men  and  women.  For  the 
furthering  and  evolvement  of  livestock,  regularly  provide 
of  sufficient  and  nourishing  fodder  is  essential.  About 
8.8%  area  is  covered  by  fodder  crops  of  the  whole 
cropped  region  of  22.6  million  hectare  in  Pakistan  and  the 
total  production  of  fodder  estimated  44.5  million  tons  per 
year.  The  cultivated  area  of  fodder  is  reduced  from  2.6 
million  hectare  to  2  million  hectare  from  1997  to  2014 
(Agric.  Statistic,  of  Pakistan,  2014-15).  Fodder  crops 
which  grow  during  winter  season  include  Egyptian 
clover.  Oat,  Alfalfa,  Vetch,  mustard  and  barley  while 
Maize,  Sorghum,  Millet,  Cowpeas,  cluster  bean  and  some 
other  fodder  crops  grow  during  the  summer  season. 

Due  to  the  high  quality  and  high-level  adaptability 
specifications,  alfalfa  (Medicago  sativa  L.)  is  a  most 
valuable  and  momentous  crop  of  winter  season  among  the 
forage  crops  in  Pakistan,  that  purveys  high  quality  green 
fodder  for  feeding  the  livestock  thru  the  year  especially  in 
tow  times  of  the  year  (May-June)  and  (November, 
October)  which  are  the  fodder  scarcity  periods  in 
Pakistan.  An  area  of  0.13  million  hectare  of  alfalfa  is 
cultivated  in  Pakistan  and  the  total  yield  of  green  fodder 
is  5.32  million  tons  (Agric.  Statistic,  of  Pakistan,  2009- 
10).  Alfalfa  which  is  also  known  as  “The  Forages'  Queen” 
is  a  standout  amongst  the  most  valuable  forage  crops  in 
Pakistan  and  the  worldwide.  Alfalfa  is  a  high  potential 
forage  crop  that  is  able  to  produce  high  forage  yield 
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without  using  more  nitrogen  fertilizer.  Moreover,  alfalfa 
is  best  in  palatable  energy  and  also  protein,  which  helps  to 
make  a  very  valuable  nutrition  when  alfalfa  is  embraced 
in  a  livestock  daily  ration;  alfalfa  can  decrease  or  dispel 
the  necessity  to  protein  complements  while  providing 
high  amount  of  digestible  energy.  Despite  on  it,  it’s 
relatively  high  ranks  of  calcium,  phosphorus  and 
magnesium  assist  to  reduce  supplementation  price  of 
minerals.  Alfalfa  is  a  multipurpose  crop  which  is  using  as 
silage,  hay  and  green  chop  or  for  pasture.  Due  to  the 
outcome  of  its  versatility,  quality  and  production 
potential,  alfalfa  can  be  used  effectively  in  various  kinds 
of  livestock  nourishing  programs.  This  crop  is  also  a  good 
fruitful  cash  crop.  Alfalfa  also  perform  a  significant  role 
in  crop  rotations  since  it  provides  considerable  quantities 
of  organic  nitrogen  to  the  next  crops  and  has  abundant 
positive  influences  on  soil  structure,  soil  fertility  and  soil 
health.  (Lacefield,  et  al.,  2009). 

In  Pakistan,  various  reasons  cause  to  depress  the 
production  of  alfalfa  which  are  irrigation,  weeds 
infestation,  the  substandard  method  of  cultivation, 
malnutrition,  level  of  high  yielding  and  disease  resistant 
varieties .  Another  problem  which  is  facing  our  farmer  is 
the  level  of  high  yielding  and  resistant  varieties.  Mostly 
pure  varieties  are  not  available.  Most  key  yield -limiting 
factor  in  western  states  is  the  management  of  irrigation. 
Using  more  amount  of  water,  water  stress,  and  absence  of 
good  drainage  are  main  problems  for  Alfalfa  production. 
Water  stress  often  enhances  the  quality  of  forage,  since 
the  ratio  of  leaf-stem  is  boosting  due  to  lack  of  the  stem 
component’s  growth  (Marble,  1990).  However,  yields  are 
linearly  associated  with  the  availability  of  water  and  are 
dramatically  decreased  by  water  stress.  The  loss  in  yield 
linked  with  the  stress  of  water  is  so  great  to  rationalize 
stressing  the  alfalfa  for  water  as  a  means  of  enhancing  the 
quality  of  the  forage  crops.  Increased  irrigation  interval 
cause  to  boost  deeper  roots  that  improve  absorption  huge 
quantity  of  nutrients  per  plant  and  assembling  of  these 
nutrients  in  the  crop  (stems  and  leaves)  (Adam,  2015). 
For  improving  a  good  forage-production  system; 
choosing  the  best  varieties  of  alfalfa  is  an  important  issue. 
Actually  choosing  the  alfalfa  variety  is  an  investment  for 
more  than  5  years.  It  is  very  important  to  find  high  quality 
and  certified  varieties.  Cultivation  of  highly  productive 
and  adapted  varieties  not  only  necessary  for  the  good 
production  of  alfalfa  but  also  helps  to  have  healthy  and 
forceful  stands.  (Shroyer  et  al.,  1998). 

1.2  Objectives 

Keeping  in  view  the  above  facts,  this  field  experiment 
was  performed  with  the  objective  to  determine  the  yield 
and  quality  of  different  varieties  of  alfalfa  as  affected  by 
different  irrigation  intervals  under  the  agroecological 
condition  of  Faisalabad. 
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IF  MATERIALS  AND  METHODS 

2.1  Information  about  the  experimental  region 

The  field  research  was  undertaken  at  the  Agronomy 
Department  experimental  region,  University  of 
Agriculture,  Faisalabad  (31°  25'  10"  N  and  73°  5'  25"  E) 
above  the  sea  level  of  184.4  m  height  during  the  year 
2016-2017. 

The  climate  condition  of  the  research  area  was  classified 
into  the  sub-tropical  zone  with  the  mean  temperature 
(17.41  c°),  mean  humidity  (60.66  %)  and  mean  rainfall 
(6.36  mm)  during  the  research  period.  The  soil  pH  of 
experimental  area  was  7.6  with  having  sandy  loam 
texture. 

2.2  Experimental  Details 

The  research  was  planned  in  a  split-plot  arrangement  of 
RCBD  (Randomized  Complete  Block  Design)  while  it 
had  three  replications  and  (8  m  x  3.6  m)  net  size  of  plots . 
Land  was  well  prepared  and  leveled.  Three  Alfalfa 
varieties  (Supersonic,  Sultana,  and  Lucerne  2002)  were 
sown  in  a  good-pulverized  condition  of  soil  through  the 
using  of  hand  drill.  The  seeding  depth  was  half  an  inch 
and  Nitrogen  was  applied  60  kg  per  hectare.  Thirty 
Kilogram  of  nitrogen  together  with  complete  amount  of 
Phosphorus  and  Potassium  were  applied  to  the  field  while 
the  crop  was  sowing  and  the  remained  30  kg  of  nitrogen 
was  used  at  the  time  of  first  irrigation.  The  NPK 
(Nitrogen,  Phosphorus  and  Potassium)  fertilizers  were 
applied  to  the  crop  field  in  the  Urea,  Diammonium 
phosphate  (DAP)  and  SOP  forms.  Irrigation  was  applied 
in  three  intervals  (10  days,  20  days  and  30  days)  and  after 
every  cut  hand  weeding  was  done  in  row  spacing  to  keep 
the  crop  free  from  weeds.  The  crop  was  harvested  twice. 
First  cutting  was  done  70  days  after  planting  and  second 
cutting  was  done  after  40  days  from  the  first  cut.  At  the 
time  of  each  harvest;  the  crop  was  cut  five  centimeter 
above  from  the  ground  surface.  The  experiment  was 
comprised  of  following  treatments. 

Factor  A  =  Different  Varieties  (Main  plot) 

Vi  =  Super  Sonic 
V2  =  Sultana 
V3  =  Lucerne  2002 

Factor  B  =  Irrigation  Intervals  (Sub  plot) 

11  =  10  days 

12  =  20  days 

13  =  30  days 

2.3  Observations  and  Data  collection: 

The  data  that  collected  regarding  Plant  density  per  square 
meter.  Plant  height  (cm),  Fresh  and  Dry  weights  plant-1 
(g).  Leaf  Area  (cm-2),  Fresh  Forage  and  Dry  matter  yields 
(t  ha-1),  Crude  protein  (%),  Cmde  Fiber  (%)  and  the  Total 
Ash  contents  (%)  was  noted  throughout  the  course  of 
experimentation  using  standard  procedures. 
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For  measuring  plant  density  (nr2)  the  number  of  plants 
counted  at  the  time  of  first  harvest  in  one  square  meter 
(m2)  area  of  each  plot  at  three  randomly  places  and  their 
average  was  calculated.  The  plant  height  data  was  taken 
randomly  from  five  plants  within  each  single  plot  through 
using  measuring  tape.  Each  of  the  plants  were  carefully 
gauged  from  the  bottom  part  of  the  plant  to  the  apical 
point  of  plant  leaf,  afterward  the  mean  height  was 
calculated.  For  recording  fresh  weight  per  plant,  five 
plants  were  chosen  arbitrarily  in  every  plot  at  the  stage  of 
cutting  and  were  weighted.  Then  the  average  fresh  weight 
per  plant  was  calculated  and  for  measuring  the  dry  weight 
per  plant,  300  g  sample  of  green  forage  was  taken  and 
then  dried.  The  forage  samples  were  dried  under  shade  for 
48  hours  and  after  that  samples  were  dried  at  64°  in  an 
oven  for  24  hours,  till  it  reached  to  the  constant  weight. 
After  drying  the  dry  weight  per  plant  in  grams  was 
calculated.  For  measuring  green  forage  yield  the  entire 
plot  was  harvested  and  then  weight  was  measured 
carefully  in  kilograms  through  using  a  springy  scale 
directly  after  harvesting  the  crop  and  then  changed  to  tons 
per  hectare.  A  sample  of  300  g  forage  from  each  plot  was 
taken  and  then  dried.  The  samples  were  dried  under  shade 
for  48  hours  and  after  that  samples  were  dried  at  64°  in  an 
oven  for  24  hours,  till  it  reached  to  the  constant  weight. 
After  this  the  electrical  scale  was  used  to  measure  the  dry 
weight  of  each  sample  and  then  by  using  the  following 
formula  the  percentage  of  dry  matter  was  estimated. 

Dry  matter  percentage=  (Dry  weight  of  the  plant)/  (fresh 
weight  of  the  plant)  x  100 

Thereafter,  the  percentage  of  dry  matter  was  used  for 
changing  the  amount  of  the  fresh  forage  yield  in  to  the  dry 
matter  yield  of  the  crop,  hi  each  plot,  the  calculated 
percentage  of  dry  matter  was  used  for  conversion  the 
amount  of  fresh  forage  yield  in  to  the  dry  matter  yield  of 
the  crop.  The  quality  analysis  (Crude  protein,  cmde  fiber 
and  total  ash  contents)  was  performed  by  the  methods  as 
recommended  by  AOAC  (1990).  The  collected  data  were 
analyzed  by  using  the  Fisher’s  analysis  of  variance 
technique  (ANOVA)  and  for  the  comparison  of 
treatments  mean  values  the  least  significant  difference 
(LSD)  test  was  used.  (Steel  et  al.,  1997). 

HI.  RESULTS  AND  DISCUSSION 
3.1  Plant  density  (m-2) 

The  result  indicated  that  the  impact  of  irrigation  intervals 
and  different  varieties  was  significant  over  plant  density. 
The  maximum  plant  density  (245.56  plants  per  square 
meter)  was  detected  at  20  days  irrigation  interval  and 
lowest  plant  density  (211.44  and  169.22  plants  per  square 
meter)  was  recorded  at  30  and  10  days  irrigation  intervals 
respectively.  Maximum  plant  density  (237.22  plants  nr2) 
was  recorded  in  Sultana  variety  and  minimum  plant 
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density  (207.11  and  181.89  plants  nr2)  was  recorded 
statistically  in  Lucerne  2002  and  Supersonic  varieties 
respectively.  The  irrigation  intervals  and  different 
varieties  interaction  effect  on  plant  density  (nr2)  was 
found  significant  which  showed  that  20  days  irrigation 
interval  with  Sultana  variety  produced  maximum  plant 
density  (313  plants  m2).  While  10  days  irrigation  interval 
with  supersonic  variety  produced  minimum  plant  density 
(131.67  plants  m2).  The  rest  of  treatment  combinations 
were  intermediate. 

3.2  Plant  Height  (cm-2) 

The  height  of  plant  was  non-significantly  influenced  by 
the  irrigation  intervals  which  were  used  in  the  experiment. 
The  plant  height  of  alfalfa  was  affected  significantly  by 
the  different  varieties  of  alfalfa.  Statistically,  the  Lucerne 
2002  variety  had  the  supreme  plant  height  (33.78  cm)  but 
the  minimum  plant  height  (30.44  and  24.22  cm)  was 
recorded  in  Sultana  and  Supersonic  varieties  respectively. 

3.3.  Fresh  weight  plant1  (g) 

The  result  declared  that  fresh  weight  per  plant  (g)  was 
affected  significantly  by  the  irrigation  intervals.  Irrigation 
interval  with  20  days  produced  the  supreme  amount  of 
fresh  weight  per  plant  (3.60  g).  It  was  followed  by  the 
fresh  weight  plant-1  (2.61  and  2.32  g)  at  10  days  and  30 
days  irrigation  intervals  respectively.  The  fresh  weight 
plant-1  (g)  was  affected  non-significantly  by  the  different 
varieties  of  alfalfa.  The  irrigation  intervals  and  different 
varieties  interaction  effect  was  found  statistically  non¬ 
significant.  However,  fresh  weight  per  plant  ranged  from 
1.77  to  4  g  in  different  treatment  combination. 

3.4.  Dry  weight  plant-1  (g) 

The  dry  weight  plant-1  (g)  was  affected  significantly  by 
the  irrigation  intervals.  Statistically,  the  irrigation  interval 
with  20  days  produced  the  supreme  amount  of  dry  weight 
per  plant  (  0.99  g)  and  the  irrigation  intervals  with  30 
days  and  10  days  produced  the  minimum  amount  of  dry 
weight  per  plant  (0.70  and  0.61  g)  respectively  which 
were  statistically  at  parity  with  one  another.  The  alfalfa 
dry  weight  per  plant  (g)  was  not  affected  significantly  by 
the  different  varieties  of  alfalfa.  The  irrigation  intervals 
and  different  varieties  interaction  effect  on  dry  weight  per 
plant  (g)  was  found  statistically  non-significant.  However, 
dry  weight  per  plant  ranged  from  0.47  to  1.13  g  in 
different  treatment  combinations. 

3.5  Fresh  forage  yield  (t  ha-1) 

The  fresh  forage  yield  of  alfalfa  per  hectare  was 
significantly  influenced  by  the  irrigation  intervals. 
Statistically,  the  irrigation  interval  with  20  days  produced 
the  supreme  amount  of  fresh  forage  yield  (25.19  t  ha-1). 
Statistically,  the  irrigation  intervals  with  30  days  and  10 
days  produced  the  minimum  amounts  of  fresh  forage 
yield  (23.39  and  21.62  t  ha-1)  respectively.  The  alfalfa 
fresh  forage  yield  per  hectare  was  not  affected 
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significantly  by  the  different  varieties  of  alfalfa.  The 
irrigation  intervals  and  different  varieties  interaction 
effect  was  statistically  significant  which  showed  that  the 
Lucerne  2002  variety  produced  more  fresh  forage  yield  (t 
ha-1)  at  20  days  irrigation  interval  and  the  less  fresh 
forage  yield  (t  ha-1)  was  given  by  the  Supersonic  variety 
at  10  days  irrigation  interval. 
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3.6  Dry  matter  yield  (t  ha'1) 

The  irrigation  intervals  or  different  alfalfa  varieties  did 
not  affect  significantly  the  dry  matter  yield  per  hectare. 
The  irrigation  intervals  and  different  varieties  interaction 
effect  on  the  dry  matter  yield  of  alfalfa  was  not  found 
statistically  significant. 


Table.  1 :  Mean  values  for  plant  density  (nr),  plant  height  ( cm),  fresh  weight  plant'1  (g),  dry  weight  plant'1  (g),  fresh  forage 

yield  ( t  ha'1 )  and  dry  matter  yield  ( t  ha'1). 


Irrigation  Plant  density  Plant  height  Fresh  weight  Dry  weight  Fresh  forage  Dry  matter 

intervals  (m2)  (cm)  plant'1  (g)  plant1  (g)  yield  (t  ha1)  yield  (t  ha1) 


Ii  (10  days) 

169.22  c 

27.  89 

2.61  b 

0.61  b 

21.62  b 

5 

h  (20  days) 

245.56  a 

30.  78 

3.60  a 

0.99  a 

25.19  a 

5.38 

I3  (30  days) 

Varieties 

211.44  b 

29.  78 

2.32  b 

0.70  b 

23.39  ab 

4.82 

Vi  (Supersonic) 

181.89  b 

24.22  b 

2.67 

0.70 

21.5 

4.7 

V2  (Sultana) 

237.22  a 

30.44  ab 

2.34 

0.66 

23.4 

5.14 

V3  (Lucerne  2002) 

207.11  ab 

33.78  a 

3.52 

0.94 

25.3 

5.36 

Note:  Means  having  the 

same  letter  case  are  statistically  non 

-significant  at  5%  level  of  Probability. 
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Fig.l:  Irrigation  intervals  and  different  varieties  Interaction  effects  on  the  plant  density  ( m'2)  of  Alfalfa. 
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Fig.2:  Irrigation  inten’als  and  different  varieties  interaction  effects  on  the  plant  height  ( cm)  of  Alfalfa. 


■V(l) 
■  V  (2) 
■V  (3) 


Fig.  3:  Irrigation  inten’als  and  different  varieties  interaction  effects  on  the  fresh  weight  plant'1  (g)  of  Alfalfa 
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Fig.4:  Irrigation  inten’als  and  different  varieties  interaction  effects  on  the  dry  weight  plant'1  (g)  of  Alfalfa. 
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Fig.  5:  Irrigation  inten’als  and  different  varieties  interaction  effects  on  the  fresh  forage  yield  ( t  ha'1 )  of  Alfalfa. 
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Fig.6:  Irrigation  intervals  and  different  varieties  interaction  effects  on  the  dry  matter  yield  ( t  ha'1 )  of  Alfalfa. 


Note:  Factor  A:  Irrigation  intervals  (11=10  days, 12=  20  daysandI3=  30  days).  Factor  B:  Varieties  (Vl=  Supersonic,  V2= 
Sultana,  V3=  Lucerne  2002) 


3.7  Crude  Protein  (%  ) 

The  percentage  of  alfalfa  crude  protein  was  affected 
significantly  by  the  irrigation  intervals  but  it  was  not 
affected  significantly  by  the  different  alfalfa  varieties. 
Statistically,  the  irrigation  interval  with  20  days  produced 
alfalfa  with  the  supreme  amount  of  Cmde  protein  (21.05 
%)  and  the  irrigation  intervals  with  10  and  29  days 
produced  alfalfa  with  the  minimum  amount  of  Cmde 
Protein  (20.45  and  19.34  %)  respectively  which  similar 
result  also  reported  by  (El  Din  and  Assaeed,  1993).  The 
irrigation  intervals  and  different  varieties  interaction 
effect  was  found  statistically  non-significant. 

3.8  Crude  Fiber  (%) 

The  impact  of  irrigation  intervals  and  different  varieties 
on  the  Cmde  fiber  percentage  was  significant. 
Statistically,  the  highest  amount  of  Cmde  fiber  (29.93  %) 
was  recorded  at  10  days  irrigation  interval  and  the 
minimum  Cmde  fiber  (29.37  and  28.30  %)  was  recorded 
at  20  and  30  days  irrigation  intervals  respectively.  Similar 


type  of  result  were  also  reported  by  (Kandil  and  Shareif, 
2016).  Statistically,  maximum  Cmde  fiber  (29.32  %)  was 
recorded  in  Supersonic  variety  and  the  minimum  Cmde 
fiber  (29.25  and  29.04%)  was  recorded  in  Sultana  and 
Lucerne  2002  varieties  respectively  both  were  existing 
statistically  similar  with  each  other.  The  irrigation 
intervals  and  different  varieties  interaction  effect  was 
found  statistically  non-significant. 

3.9  Total  Ash  (%  ) 

The  irrigation  intervals  effect  on  the  Ash  (%)  was 
significant.  Statistically,  maximum  Ash  (8.96  %)  was 
recorded  at  10  days  irrigation  interval  and  the  minimum 
Ash  (8.90  and  8.85  %)  was  recorded  at  20  and  30  days 
irrigation  intervals  respectively  both  were  existing 
statistically  similar  with  each  other,  similar  result  also 
reported  by  (Kandil  and  Shareif,  2016).  The  effect  of 
different  varieties  on  the  Ash  (%)  was  non-significant. 
The  irrigation  intervals  and  different  varieties  interaction 
effect  was  found  statistically  non-significant. 


Table  2:  Mean  values  for  Crude  protein  (%),  Crude  fiber  (%)  and  Total  ash  (%), 


Irrigation  Intervals  Crude  protein  (%  )  Crude  fiber  (%  )  Total  ash(%) 


Ii  (10  days) 

20.45  b 

29.93  a 

8.96  a 

I2  (20  days) 

21.05  a 

29.37  b 

8.90  ab 

I3  (30  days) 

19.34  b 

28.30  c 

8.85  b 

Varieties 

Vi  (Supersonic) 

20.32 

29.32  a 

8.92 

V2  (Sultana) 

20.20 

29.25  a 

8.95 

V3  (Lucerne  2002) 

20.32 

29.04  b 

8.84 

Note:  Means  having  the  same 

letter  case  are  statistically  non 

-significant  at  5%  level  of  Probability. 
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Fig.  7:  Irrigation  intervals  and  different  varieties  interaction  effects  on  the  Crude  protein  (%)  of  Alfalfa. 
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Fig.  8:  irrigation  inten’als  and  different  varieties  interaction  effects  on  the  Crude  fiber  (%)  of  Alfalfa 
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Fig.  9:  Irrigation  inten’als  and  different  varieties  interaction  effects  on  the  Toted  Ash  content  (%)  of  Alfalfa 


Note:  Factor  A:  Irrigation  intervals  (Ii=10  days,  F=  20  days  andF=  30  days),Factor  B:  Varieties  (Vi=  Supersonic,  V2= 
Sultana,  V3=  Lucerne  2002). 
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IV.  CONCLUSION 


On  the  basis  of  results  it  was  concluded  that  variety 
Lucerne  2002  irrigated  20  days  interval  seems  to  be  best 
than  other  treatment  combinations  under  the  agro- 
ecological  conditions  of  Faisalabad. 
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